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TI Shared antigenic determinants of immunoglobulins in phylogeny and in 

comparison with T-cell receptors 
AU Marchalonis, John J.; Hohman, Valerie; Kaymaz, Hulya; Schluter, Samuel F. 
CS Dep. Microbiol. Immunol., Univ. Arizona, Tucson, AZ, 85724, USA 
SO Comparative Biochemistry and Physiology, Part B: Biochemistry & Molecular 
Biology (1993), 105B(3-4), 423-41 
CODEN: CBPBB8; ISSN: 0305-0491 
DT Journal; General Review 
LA English 

AB A review with .apprx.110 refs. Igs are a complex multigene 



family of proteins specified by genes encoding variable (V) , sometimes 
diversity (D) , joining (J), and const. (C) domains. 

Cross-reactions involving conformational determinants related to the VHa 
system of rabbits occur on heavy chains of vertebrate species ranging from 
elasmobranchs to man. Serol. markers characteristic of n chains, the 
heavy chain of the IgM macroglobulins, occur on homologous heavy chains of 
species representing all vertebrate classes. Serol. markers 
characteristic of y type heavy chains, the major isotype in man, are 
restricted to the mammals, but are found on representatives of even the 
most primitive mammals, the egg-laying monotremes. Variable region 
markers characteristic of y light chains are shared by light chains 
of shark and man. Certain idiotypic markers defined by combining site V 
region sequences are broadly distributed in evolution. Use of synthetic 
peptides as antigens and in epitope mapping show that amino acid sequences 
from the third framework region of the variable domain are broadly shared 
among light chains in phylogeny and between light chains and 
T-cell receptor .beta. 

chains. The switch peptides linking the V and C domains of light 
chains and T-cell receptors, specified by the C-terminal portion of the J 
segment and the N-terminus of the constant region, are exposed in the 
three-dimensional structure of Ig or Tcrs, show striking homol., and form 
broadly shared antigenic determinants characteristic of Igs. 
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L10 ANSWER 2 OF 2 LIFESCI COPYRIGHT 2010 CSA on STN 
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TI The Phylogenetic Origin of Antigen-Specific Receptors 

AU Du Pasquier, L. 



CS Institute for Immunology, Grenzacherstrasse 487, 4005 Basel, Switzerland; 

E-mail: dupasquier@dial.eunet.ch 
SO Current Topics in Microbiology and Immunology [Curr. Top. Microbiol. 

Immunol.], vol. 248, pp. 159-188. Origin and Evolution of the Vertebrate 

Immune System. . 

ISSN: 0070-217X. 
DT Journal 
TC General Review 
FS F 

LA English 
SL English 

AB The adaptive immune system of gnathostomes, vertebrates with jaws, is 

characterized by somatic rearrangement of gene segments to generate genes 
encoding dimeric antigen-specific receptors (Ig; T-cell receptor, TCR) 
expressed on lymphocytes. Several reviews have recently been 
published on the evolution of bona fide antigen-specific receptors, but 
their origin remains mysterious. Because of its seemingly abrupt 
development within the vertebrate lineage, this system is an intriguing 
puzzle for evolutionary theorists. Indeed, while agnathans, vertebrates 
without jaws, seem to lack most of its specific components, cartilaginous 
fish seem to have all of them. Ig and TCR consist of protein domains 
belonging to the immunoglobulin superfamily (Igsf). Based on length, 
strand composition, and presence of a V frame, Igsf domains are classified 
into at least four sets: V (variable), I (intermediary), C2 (constant), 
and CI (constant). In the simplest cases (Ig light chain, 
TCR alpha or gamma ) , somatic rearrangement brings a 

variable (V) gene segment encoding strands A to F of the V domain in close 
proximity to the joining segment (J), which encodes the G strand. The 
number of constant domains varies with the type of 

receptor, but its structure is always consistent with the presence of the 
seven strands characteristic of CI. CI domains have only been reported in 
gnathostomes, the only vertebrate subphylum in which somatic rearrangement 
is known to take place. Where do V and CI domains come from? Is 
dimerization an ancient feature? What did the ancestral precursor of these 
antigen-specific receptors look like? The precursor molecule was probably 
derived from a receptor made of two Vl-Cl-Tm-Cy polypeptide chains in 
which the V domain was not generated by somatic rearrangement. 
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